Background
The UK Renal Registry (UKRR) was established by the Renal Association in 1995 with the primary aim of collating data centrally from all adult UK renal centres to improve the care of patients with end stage renal disease (ESRD). Although originally limited to patients on renal replacement therapies (RRT) -dialysis treatments and kidney transplant recipients -the UKRR has now started to collect all cases of acute kidney injury (AKI) in primary and secondary care and all cases of advanced chronic kidney disease (CKD) in secondary care not on dialysis. This will greatly improve understanding of how patients progress to ESRD. Children on RRT were initially captured by a separate registry established by the British Association for Paediatric Nephrology, but this activity passed over to the UKRR from 2009.
The Bristol-based UKRR team of 18 data analysts, systems developers, statisticians and researchers manage data collection, analysis and reporting on approximately 8,000 new patients and 63,000 existing patients on RRT each year. A regionally based team of six project managers and administrators deliver the three main Think Kidneys programmes as described in the Improvements and innovations in patient care section below.
The UKRR has an active and involved patient council of approximately 15 members who meet with representatives of the UKRR team four times a year in Birmingham. They discuss issues of importance to patients, such as clearer communication of the UKRR's work, how personal data are handled securely and ideas for research projects. A recent outcome is that plain English summaries of annual report chapters are now available on the UKRR website (https://www.renalreg.org/) and accompanying infographics are being developed.
The UKRR has entered an exciting phase with the development of clinical informatics and data now used not only for audit purposes, but also for randomised controlled trials and quality improvement and innovation in patient care.
Data collection
Most data are collected from renal centres via automatic quarterly downloads (figure 1). English, Welsh and Northern Irish renal centres send their data directly to the UKRR, where much work is undertaken to identify and resolve errors and inconsistencies before detailed statistical analyses are conducted. Scottish data are collected, validated and published by the Scottish Renal Registry before they are shared with the UKRR. AKI data, on the other hand, are sent directly from hospital laboratories to the UKRR on a monthly basis. The continuing development of the UK Renal Data Collaboration (UKRDC) is leading to significant changes in data collection as detailed in the Clinical informatics section below. Currently, for those patients signed up to PatientView (PV), data flow daily from renal centres through the UKRDC into PV. For enrolled patients, data also flow to the National Registry of Rare Kidney Diseases (RaDaR). PV is a mobile-friendly platform that gives Fax +41 61 306 12 34 E-Mail karger@karger.com www.karger.com/nef patients real-time access to much of the information in their renal electronic health record, including blood results, medication lists and letters. RaDaR is now a Renal Association initiative coordinated by the UKRR that collates data of recruited patients with certain rare kidney diseases. RaDaR provides clinicians with an invaluable resource to accelerate research and presents patients with opportunities to participate in research.
Information governance -the care of patient data The UKRR continues to receive support under section 251 of the NHS Act (2006) to collect data without individual patient consent. This helps to ensure the robustness and validity of analyses. The fair processing of patient data remains a key principle of the General Data Protection Regulation (2016) which is soon to replace the Data Protection Act (1998). This requires organisations to be clear and open with individuals about how their information is used. The UKRR publishes this information on the UKRR website and in patient information leaflets and posters, which are distributed to all renal centres. Each year the UKRR completes NHS Digital's Information Governance Toolkit and for the 2017/2018 assessment period achieved a score of 94% (subject to audit) against the 'satisfactory' standard of 80%. Further information on information governance is available on the UKRR website.
Audit

Annual report
The UKRR collects data primarily for benchmarking each of the UK's 84 renal centres against Renal Association audit standards (https://renal.org/guidelines/). Each year the UKRR publishes an annual report comprising chapters that each focus on different aspects of renal care and patient outcomes. Centre comparisons, attainment of Renal Association audit standards, national averages and long term trends are all presented. Each year, new or revised chapters are usually added that focus on novel ways of analysing and presenting the data. To improve the timeliness of publication of this report of 2016 data, no new chapters are presented. Conversely, for next year's report three revamped chapters are planned, namely comorbidity, diabetes and ethnicity. A novel authorship approach will be taken to the ethnicity chapter, involving several members of the UKRR patient council in deciding the scope and writing of this chapter.
Data completeness
Data completeness of audit standards varied between renal centres as summarised in appendix 1 of this chapter, with more details provided in individual chapters. While poor completeness may reflect a failure to accurately record patient data, other contributing factors include the incompatibility of local renal IT systems and the loss of data during the transfer and validation processes on account of coding issues. Cambridge renal centre (Addenbrooke's Hospital) was unable to submit any patient level data for 2015 and 2016 prior to the UKRR closing the database and only provided summary numbers by treatment modality for incident and prevalent patients in 2015 and 2016. The UKRR is working closely with the renal team, the chief executive of Cambridge University NHS Foundation Trust and NHS England to address this and files are now being received again. Data completeness is likely to improve with the development of the UKRDC and increasing uptake of the latest UKRR dataset. The dataset has evolved and expanded over time in response to audit guidelines, with an understandable variable lag in the ability of local renal IT systems to respond to those changes. The UKRR started collecting data on CKD4/5 patients registered in renal centres in 2016 and a few renal centres are returning these data as part of their quarterly extract. These data will be analysed and reported on in the next annual report. The AKI master patient index, established as part of the NHS England safety alert, is progressing well with almost 90% of laboratories in England submitting data (see sections Improvements and innovations in patient care and AKI national program below for more details).
Crucially, comorbidity data completeness at the start of RRT remained poor, with more than half (33/62) of the adult renal centres in England, Wales and Northern Ireland having lower than 75% completeness for comorbidity data. Thirteen renal centres submitted comorbidity data on fewer than 10% of their incident patients. Two renal centres (London Guy's Hospital and St Thomas' Hospital, Lister Hospital) returned comorbidity data for incident patients in the new format as described in version 4.2 of the dataset, but the date associated with the comorbidity was not completed and comorbidities at start of RRT could not be ascertained. All of this makes it impossible for the UKRR to adjust survival analyses for case mix, something that is particularly relevant to outlying centres [1] . NHS Digital recently approved the linkage of the main UKRR database to the Hospital Episode Statistics (HES) and Office of National Statistics databases. This has the potential to enhance UKRR data in a number of ways, by:
. Enabling adjustment for case-mix in centre survival comparisons. . Providing information about differences in rates of hospital admission between renal centres. . Making it possible to study equity of access to other non-renal services, such as cardiology, stroke and orthopaedic. . Transforming the AKI database from a master patient index of all cases of AKI in primary and secondary care into one with information about admissions to hospital, reasons for admission to hospital, admissions to intensive care units and mortality.
How to interpret centre-specific analyses and outlying centres The UKRR continues to advise caution in the interpretation of the comparisons of centre-specific attainment of clinical audit measures provided in this report. As in previous reports, the UKRR does not test for 'significant difference' between centres and arbitrary 95% and 99% confidence intervals are created from the data to show compliance with an audit standard. For many of these analyses no adjustment can be made for the range of factors known to influence the measured variable. In the future, through obtaining more complete comorbidity data via the HES data linkage, as well as using CKD data to understand centre differences in the transition of patients onto both RRT and conservative non-dialytic pathways, centre comparisons will become more meaningful.
Despite these shortcomings, for a number of years deanonymised centre specific reports on survival of RRT patients have been published in the annual report. The Francis [2] and Keogh [3] enquiries and the ongoing Care Quality Commission inspections of patient care and outcomes at a number of hospital trusts highlight the ongoing need for such transparency. This year (2016 data) four centres had to be contacted because of lower than expected survival in patients starting dialysis.
The UKRR has no statutory powers. However, because the UKRR provides centre-specific de-anonymised analyses of important clinical outcomes, including survival, it is important to define how the UKRR responds to apparent under-performance. The UKRR senior management team communicates survival outlier status with the renal centres prior to publication. Centres are asked to report their outlying status internally at trust level and to follow up with robust mortality and morbidity meetings. They are also asked to provide evidence that the clinical governance department and chief executive of the trust housing the service have been informed. In the event that no such evidence is provided, the chief executive officer or medical director of the UKRR inform the president of the Renal Association, who then takes action to ensure that the findings are properly investigated.
Research
The UKRR research team welcomes contact from renal clinicians and other researchers wishing to access UKRR data and/or collaborate with the UKRR on research projects and grant applications. Data can be released in one of two formats:
Introduction to the 20th Annual Report In line with the UKRR's ongoing section 251 permission, in April 2017, formal application processes were introduced to access data. Applications to access aggregated data can be submitted at any time during the year and a decision is made by the UKRR medical director and head statistician. In contrast, applications to access individual level data must be received before a quarterly deadline, be assessed for risk of re-identification, be approved for external review by two external experts and then discussed at a quarterly meeting of the UKRR's Research Methods Study Group, where a decision on whether to release the data is made. A data sharing agreement is then drawn up between the UKRR and the data recipient prior to delivery of the data. More information is available on the UKRR website (https://www.renalreg.org/about-us/working-with-us/).
The majority of applications to access individual level data are either retrospective or prospective cohort analyses, although the UKRR does also provide large data sets for epidemiological and exploratory analyses and efficient outcome data for clinical trials. The UKRR is currently leading two National Institute for Health Research-Health Technology Assessment funded randomised controlled trials: (i) the Prepare for Kidney Care study randomises older comorbid patients approaching ESRD to either prepare for responsive management or prepare for dialysis [4] ; and (ii) the Highvolume Haemodiafiltration vs. High-flux Haemodialysis Registry Trial randomises patients to two different types of dialysis [5] .
Applications to access UKRR data that were approved in 2017-2018 are listed in table 1. Grant funding received by the UKRR is detailed in table 2. Recent publications by UKRR authors are listed in appendix 2 of this chapter. A major component of UKRR work is delivering changes in practice that improve the care of people with, or at risk of, kidney disease. This work falls under the banner of the UKRR's Think Kidneys brand (https://www.thinkkidneys.nhs.uk/). All three Think Kidneys programmes have made significant progress over the past 12 months.
AKI national programme
This is a national NHS campaign to improve the care of people at risk of, or with, AKI. The programme was a partnership between the UKRR and NHS England, and then latterly, NHS Improvement. The programme has produced a wide range of guidance and information for people working in all healthcare sectors to help with the prevention, detection, management and treatment of AKI. Examples include education packages about AKI for a range of health professionals, updated sickday rules and specific resources for patients and carers. The first programme of work concluded in March 2017 and the second phase is now underway. Think Kidneys and the wider UKRR team continue to develop resources on the Think Kidneys website, lead improvements in care and report on the impact of AKI across England.
A key success of the programme has been the establishment of a master patient index of people who have had a blood test triggered AKI alert across England. Almost 90% of laboratories in England (143/160) now submit AKI data from primary and secondary care to the UKRR. This has enabled the UKRR to report quarterly AKI rates at a clinical commissioning group level since October 2017. The next steps for the master patient index include linkage to HES to allow hospital specific reporting of AKI rates. Further details on the master patient index and how it is being used can be accessed on the Think Kidneys website.
Patient Measures
The Patient Measures programme supports a personcentred approach to care where people are supported to build their skills, knowledge and confidence to better manage and make decisions about their own health to improve their quality of life.
This programme is a collaboration between the UKRR and NHS England and follows on from the work of the Transforming Participation in Chronic Kidney Disease (TP-CKD) programme which ended in December 2017. The TP-CKD programme aimed to establish the feasibility of the UKRR introducing and routinely collecting from kidney patients a series of person-centred measures such as symptom burden, quality of life and the ability to self-manage. Having successfully piloted the collection of these data from patients in 14 renal centres, the programme is continuing to collect patient reported measurements as well as testing interventions that might have a positive impact on an individual's outcome.
A development of this programme has been the introduction of an annual Patient Reported Experience Measures (PREM) survey. This is a joint collaboration between the UKRR and Kidney Care UK. This collaboration has enabled the expansion of this survey beyond the original programme and now every adult renal centre in England and Wales is invited to take part. The PREM has run annually since the first pilot in 2016, with last year's collection resulting in over 11,000 completed PREM surveys. The survey has been validated and a national report on the results is published each year. For further information see https://www.renalreg.org/projects/prem.
Kidney Quality Improvement Partnership
The Kidney Quality Improvement Partnership (KQuIP) is a dynamic network of kidney health professionals, patients and carers who are committed to developing, supporting and sharing quality improvement (QI) in kidney services to enhance outcomes and quality of life for patients with kidney disease. KQuIP supports healthcare professionals, renal centres, renal networks and commissioners across the UK to achieve the highest quality of care for patients.
Since its launch in 2016, KQuIP has established a clear structure and achieved major engagement within the UK renal community. KQuIP has set up three active workstreams, regional QI days and three robust national priority QI projects. In addition, a highly acclaimed leadership training course for clinical directors has been established, which will be extended to the multi professional team and could include patients.
KQuIP's three national priority projects identified by the renal community are:
. Transplant First: improving access to pre-dialysis transplant listing and kidney transplantation. . Home Therapies: improving access to home dialysis therapies. . Managing Access by Generating Improvements in Cannulation (MAGIC): improving arteriovenous fistula rates by improving needling techniques.
KQuIP has made excellent progress over the past year, collaborating with Kidney Care UK funded regional project managers, to deliver four successful QI days covering a population of almost 20 million people. KQuIP is now working with each of these four regions to deliver one of the three national QI projects over the next year. There have been expressions of interest for future KQuIP regional days, including a paediatric network day and links with the home countries. KQuIP are working to deliver these over 2018/19.
KQuIP have produced a central repository of resources called the KQuIP Hub (https://www.thinkkidneys.nhs. uk/kquip/kquip-hub/). This is a growing resource to make QI accessible to clinicians and multidisciplinary team members, as well as patients. Material includes QI tools, sharing of best practice, case studies, abstracts from UK Kidney Week and other major renal events. The feedback on the Hub has been very encouraging and content fit for the renal community will continue to be developed.
The Association of Renal Industries has provided funding to develop a renal e-Learning platform that will be free for all medical healthcare professionals and patients to access. This is a very exciting development that will be owned by the renal community and further input will be requested as it progresses. A number of modules have already been developed and these will be available shortly.
Moving forward, KQuIP has developed an in depth strategic QI delivery plan as well as a QI training plan for regional delivery of the national priority QI projects. Alongside the leadership training course, the training plan will focus on specific QI skills and sustainability to enable regions to embed QI on a day to day basis. KQuIP will link to the Getting It Right First Time (GIRFT) and regional Right Care programmes and other programmes planned by the Renal Association.
Clinical informatics
The UKRDC is a new process for collecting data for kidney patients, whereby data will flow into a central data repository and flow onto other databases including RaDaR and PV. Advantages of the UKRDC include real time data access and processing, standardised processing and nomenclature, and the ability to link quickly with other databases.
The implementation of the UKRDC requires IT developments, such as adopting standard terms using SNOMED CT and LOINC; adopting standard methods for labelling and formatting data via the creation of a data model and standard messaging system; and developing two way communications between all participants including patients via PV.
During testing over the past 12 months it became apparent that the current implementation of the UKRDC was hindering development and had a number of shortcomings, most notably excessive storage requirements. A decision was therefore taken to rebuild the UKRDC around a Mirth server, this being the most cost effective and simple way to reduce storage requirements and increase the speed of development of new data paths.
Currently, one pilot renal centre has successfully started sending UKRDC schema based files through the UKRDC and by the end of 2018 full quarterly returns will be returned via this route.
The new system is being developed with the view to providing better feedback to renal centres on problems with files and rejections, allowing corrections to be made to export routines/patient data, which will overcome some of the shortcomings in the current system.
Besides the live server there is now a staging site available with staging versions of RaDaR and PV. This new server configuration allows renal centres/suppliers to use the system as a test bed for development of the new UKRDC schema feeds (https://github.com/renalreg/ukrdc). Renal centres or suppliers interested in being given access to the system should contact the UKRR.
New pathways are in development this year to allow patients to enter surveys via PV and the survey results to be sent back for display in clinical systems against the patient record. This combined with the new mobile app for PV could provide new tools to gather more patient entered data.
The concept of the UKRDC has been proven and data are flowing through the UKRDC in both directions. Work with pilot sites is progressing, but the success of the UKRDC depends on support and commitment from renal centres and the renal community.
Summary
Medicine is evolving rapidly, as is the technology that clinicians and patients have become accustomed to using in their day-to-day lives. The challenge is to process, analyse and report data as quickly as possible to ensure outputs are clinically meaningful and to help engage patients in the ongoing management of their kidney conditions. The progress of the UKRDC and evolution of PV, as well as the great work of the Think Kidneys programmes, exemplify how the renal community can remain at the forefront of patient-centred care. Expanding data collection to AKI and CKD, as well as external data linkages, particularly to HES, will allow more detailed analyses and make inter-centre comparisons much more transparent. This is all being done against an evolving information security backdrop, including how the General Data Protection Regulation will be written into UK Data Protection Act law. While there remains some uncertainty as to the exact implications of the new law in the UK, early signs are that it could make data sharing for public benefit easier, whilst maintaining high standards of guardianship of personal data. For the UKRR, after a number of years of backroom development, exciting opportunities are likely to emerge, including monitoring patient quality of life and real-time interrogation of national data for local audit and quality improvement. It is only with such developments that the UKRR can justify its ongoing privileged access to the data and work with the community to drive forward improvements in people-centred kidney care in the UK. Data from these centres included a high proportion of patients whose primary renal diagnosis was 'uncertain'. In some cases, this appears to have been because software in these centres was defaulting missing values to 'uncertain'. The value given for the completeness has been reduced in proportion to the amount by which the percentage of non-missing diagnoses being 'uncertain' exceeded 40% b More than 10% of patients reported as starting RRT on the same date as first presentation, the percentage completeness shown excludes the amount by which this exceeded 10%
